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(71) We, MINNESOTA MINING 
AND MANUFACTURING COMPANY, a 
corporation organised and esdsdng under the 
laws of the State of Delawar^ United States 
5 of America, of 3M Center, Saint Pad, Minne- 
sota 55101, United States of America, do 
hereby declare the invention, for which we pray 
that a patent may be gramed to us, and the 
method by which it is to be performed, to be 

10 particularly described In ond by the following 
statement: — 

This invention concerns the tagging of ex- 
plosives for retrospective identificaicion, even 
after detonation. 

15 U.S. Patent No. 3,772,200 and our United 
Kingdom Patent Specification No. 1,441,419 
disclose a method of tagging individual units 
of production of a substance from an inventory 
of batches of microparticles of a refractory 

20 carrier material of characteristic shape and 
size. Each batch of micropaitticles is lutiformly 
coded by selected combinations and concen- 
trations of tagging elements. By incorporatimg 
a uniquely coded batch of microparticles in 

25 each unit of production, tiie recoveiy and 
analysis of a single micropartide widi an 
electron microprobe analyser is sufficient to 
identify the unit of production. When incor- 
porated into stidcs of dynamite, the micro- 

30 particles were recoverable from debris cl the 
explosion. When incorporated into ammuni- 
tion, the microparticles were recoverable from 
the projectiles, spent cartridges, gun barrels 
and from matter through whidi the projectiles 

35 passed. However, the explosives industry has 
declined to adopt that invention on the groimds 
that the refractory microparticles tend to in- 
crease the sensitivity of explosives to accid- 
ental detonation, especially when added to the 

40 Taliey mixer in the manufacture of dynamite 
where solid dopants axe blended directly with 
liquid nitroglycerine. 

Hence, there continues to be a need for a 
safe method of tagging explosives that would 

45 enable law enforcement officers to trace the 
soiirce of explosives after detonation. 
The present invention provides an explosive 



composition comprising (A) explosive mater- 
ial and (B) microparticles of a tadc-free 
organic carrier which does not have a softening 50 
point below 60** C, which microparticles have 
a distinctive diape, contain one or more tag- 
ging elements in uniform amounts of at least 
0.1 percent of the total weight, and which are 
capable of surviving detonation of the csr 55 
plosive material and so permit retroq)ective 
identification of the explosive although it has 
been detonated. Surprisingly, the organic 
microparticles provide positive identificadoii of 
explosives after detonation without increasing 60 
the sensitivity of the e^losives to accidental 
detonation. In fact, a wide variety of organic 
carriers provide micropartides which appar- 
endy reduce the sensitivity of dynamite and 
yet are recoverable from the debris of an 65 
explosion. 

To facilitate recovery, the shape of the 
micropartide should be suffidentiy distinctive 
to be differentiated easily from other materials 
such as may be present in blast debris. 70 
Spherical or at least generally ^heroidal, 
cylindrical, polyhedral cr other umform geo- 
metric shapes are readily recognized and re- 
trieved from common debris. For ease of hand- 
ling and to avoid health hazards, the broadest 75 
dimension of each individual micropartide is 
preferably at least one micrometer (micron), 
but no more than 250 micrometers. Larger 
dimensions are likely to be uneconomical. A 
preferred size range for each of use and 80 
economy is 20 to 150 nucrometers^ To permit 
the micropartides to be uniformly dispersed 
throughout the substance to be tagged, the 
organic carrier is normally tack-free at ordin- 
ary room temperature (20** — 25^ C). 85 

Tack-free organic microspheres winch have 
been recovered from the debris of a dynamite 
explosion in the practice of the present in- 
vention include polyethylene, spedfically 
"Allied Chemical 617"; epoxy resin of rda- 90 
tively high molecular weight, spedfically 
"Epon 1004"i camauba wax; polystyrene; 
polyamide, spedfically low-melting nylon; 
polyurethane, spedfically a 2-part isocyanate- 
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glycol system; poly(tri] LuoromonocUoro)- 
ethjlenej specifically *'Kel-F''; paiafiSn wax» 
specifically "Shellwax 700" ("Kd-P* is a ic- 
giscered Trade Maik). Otier carriers winch 
5 have not been used but ild be equally use- 
ful include polypropylene and other poly- 
olefins such as poly-4-meth]rt pentene-1, poly- 
teor^uoroethylene, polycariionates, polyesters, 
pdyisocyanurateSj phenoh': resins^ acrylic 
10 lesins including ionomers such as eth^ene- 
acrylic add copolymers aid candeliUa wax 
(melting point 66**— 71* C ) and other natural 
and synthetic waxes and te ins which initially 
have a softening (melliig) point bdow 
15 200*" C. so that they can readily be formed 
into microparddes of dis incczve ^pe by 
known techniques such as n: dt-spinning. After 
the micropartides are fmmedj the carrier 
material may cure autogenoi sly to an ii^iUe, 
20 insoluble state. For exampe^ liquid phenolic 
or urethane compositions cai i be sprayed into a 
heated chaniber wherem th :y rapidly congeal 
to provide theimoset micr )spheresy it bdng 
preferred for the practice of this invention that 
25 the organic caxzier be crosslinkedj but not to 
the extent that it may beiome friable. The 
more highly crosslinked as orgamc material 
is, the less of any solvent it v ill imbibe . Aticro- 
cxj^Uine character of the organic carrier is 
30 also preferred over iion-< xystalline carrier 
matenals since microcrysiaUinity generally 
confers insolubiUty in potential solvents such 
as nitroglycerine. 
The orgam'c carrier should not have a soften- 
35 ing (melting) point below eo** C. (preferably 
70' C.) in order to withsimd detonation of 
the explosive with which it k mixed; aldiough 
it should be noted that the temperature of de- 
tonation briefly far exceecs such softening 
40 point without unduly distorting the distinctive 
shape of the microparddes. In view of ^e 
diverse dasses of organic carriers which are 
useful in the present invention^ the softening 
or melting point of each diss should be de* 
45 termined by a test method which is recognized 
as pertinent to that class (ses Volumes 15, 18, 
20, 26, 27, 29 and 30 of ASTM Test Methods, 
1973 edition). The organic carrier is prefer- 
ably of microcrystalline or crosslinked char- 
50 accer so that it will not absorb nitroglycerine 
nor soften in common orgaiic solvents which 
may be used in the process of isolating the 
micropartides. 
Individual units of prod action of an ex- 
55 plosive may be tagged for rej prospective idend« 
fication in accordance with ihe present inven- 
tion by: 

(1) providing microparticI( s of distinctive 
shape, which microparuiies each comprise 

60 a tack-free organic cairier which notes 

not have a softening pcint bdow 60* C. 
and contains one or niore tagging de- 
ments each in an amount of at least 0.1 
percent of the total wtight; 

6S (2) providing an inventory of batches of 
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micropartides, each batch bdng uniformly 
coded by incorporation in the micro- 
partides of a selected combination of the 
taggixsg demmts^ \duch inventoxy m- 
dudes up to 70 

uniqudy coded batches of rm'croparddes 
where L is the number of discrete con- 
centration levels at which the individual 
dements are used and N is the number 7:) 
of available tagging elements, and the 
micropartides of at least some of the 
batches contain at least diree tagging 
elements: 

(3) maintaining a record <^ particular ele- 80 
men^ and their levels employed in each 
batch of micropartides; and 

(4) incorporating micropartides from any one 
batch with only one unit of production 

ctf the explosive, recovery and analysis of 85 
a angle micropartide being suffident to 
identify the unit of production of the 
substance. 

Each tagging dement should be incorporated 
in an amount of at least 0.1 percent of the 90 
total wdgbt to provide an ^dent analytical 
operation with an electron microprobe 
analyzer, the present instrument of dioioe. In 
the ultimate andjrsiSE, only tht dement itself is 
detected, and its existence is the nucropartide 95 
as a free element or as pan of a compound is 
not differentiated. If desired, two dements may 
be provided by a single compound (e^., 
PbCrO, or K^-AsOj). 

Because the beam of an electron microprobe 100 
analyser may be very narrow compared to the 
thickness of a micropartide, it is preferred that 
the tagging elements be unifonnly dispersed 
duough each micropartide. If the tagging ele- 
ments were not uniformly dispersed^ it would 105 
be difficult to obtain reliable quantitative 
analysis using the electron microprobe analyzer. 
Other andytical techniques which may be used 
do not depend upon uniform dispersion of 
the tagging dements for reliable quantitative 110 
andysisj e.g., neutron activation analysis, 
atomic absorption ^ectroscopy, emission spec- 
troscopy, energy-dispersive X-ray analysis, 
dectron paranmgnetic resonance spectrometry, 
and spark-source mass spectrometry. It is 115 
suffident for diose techniques that the micro- 
partides contain uniform amounts of the tag- 
ging dements. However, it is much preferrSl 
that the tagging elements be um'fonnly dis- 
persed within each micropartide because die 1^0 
dectron microprobe andyzer it so easy to use, 
reliable and economical. 

Because of practical limits with the pre- 
sent analytical mstruments, it is believed that 
the concentration levels of one element should 1^5 
vary from one batch of micropartides to the 
next by a faaor of at least 1 J, a facmr of 2 
being prderred. 
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A small number of tagging elements, each 
used at a few concentration levels, provides a 
very large number of uniquely codfi4 batdies. 
An inventory of microparticles using combina- 

5 dons of ten selected elements at three discrete 
concentration levels such as 0 J%, 1% and 2% 
by weight would provide 1,048^75 difierent 
code. A greater number of elements and/or 
a greater number of concentration levels would 

10 provide a coire^ondingly greater nuxnber of 
codes. By adding imiqudy coded microparticles 
tt> each unit of production of a substance, re- 
covery of a single micropardde indoitifies the 
exact unit of production. 

15 The tagging el^nents may be selected from 
any of the presendy avail^le chemical ele- 
ments, but elements having high natural ladio- 
acdvity would be generally excluded for 
health and ecology r»sons. The following 



elements are preferred: 


Aluminium 


*Nickel 


'''Antimony 


♦Niobium (Columbium) 


*Arscnic 


Osmium 


'^Barium 


Palladium 


^Bismudi 


Platinum 


^Cadmium 


♦Potasstum 


"("Calcium 


♦Pra^dymium 


*Cerium 


Rhenium 


Cesium 


Rhodium 


^Chromium 


Rubidium 


^Cobalt 


Ruthenium 


*Copper 


Samarium 


Dysprosium 


Scandium 


Erbium 


Selenium 


Europium 


♦Silicon 


Gadolinium 


♦Silver 


^Gallium 


♦Sodium 


^Germanium 


♦Strontium 


Gold 


♦Tantalum 


Ha&iium 


Tdlurium 


Hohnium 


Terbium 


'i'lndium 


Thallium 


Iridium 


♦Thorium 


*Iron 


Thulium 


"^Lanthanum 


♦Tin 


*Lead 


♦Titanium 


*Lithimn 


♦Tungsten (Wolfram) 


Lutedum 


♦Uranium 


'''Magnesium 


♦Vanadimn 


♦Manganese 


Ytteibium 


♦Molybdenum 


Yttrium 


*Neodymium 


♦Zinc 




♦Zirconium 



The elements marked (♦) are believed to 
55 have particular advantage because of economic 
consideratiotxs. 

Isolation of the orgam'c microparticles is en- 
hanced if their specific gravity is in the range 
of 1.1 to 1.9. Within this range^ lighter mater- 
60 ial can be floated away on water and then die 
microparddes can be recovered from the sur- 
face of a liquid having a specific gravity of at 
least 1.9. Since the specific gravity of many 
organic carriers approximates or is less than 
65 diat of water, it may be desirable to mis a 



heavy material mto the carrier to adjust its 
^edfic gravity to a desired level. Magnetite is 
e^ially useful in that it is inexpensive and 
it enables magnetic separation to be used» H 
desired. If the magnetite is magnetized to 70 
permit magnetic separation of the micro- 
particle from the debrisi, the mioopartides 
might be difficult to separate from magnetic 
debris until demagnetized, e.g., in an A.C 
field. On the other band, an explosive before 75 
detonation would be free from any other mag- 
netic material so that demagnetization would 
not be necessary. 

Example 1. 

Using a high-shear mixer at 150** C, a 80 
melt was prepared from 200 g polyethylene 
pellets, 73 g pigment-grade Cr^Oa and 427 g 
magnetite powder. The polyethylene ("Allied 
Chemical 617") had an average molecular 
weight of 1500 and a softening point (ASTM 85 
Mediod E 28) of 102** C The melt was 
gravity fed to a spinning cup atonuzer, the cup 
of which had a diameter of 9.4 cm at a sharp 
1^ from which its inner wall tapered to a 
diameter of 4.4 cm at a d^th of 5 cm. While 90 
die cup was heated to 170^—180** C. and 
rotated on a vertical shaft at 6000 rpmj the 
melt was fed at a rate of 40.7 g/min. Spherical 
microparticles, fomed by cooling in ambient 
air as the atomized melt left the rim of the 95 
spinning cup, were 25 to 170 micrometers in 
diameter and 1.4 to 1.5 in specific gravity. The 
yield of microspheres was 94%. The primary 
tagging element, chromitmij was uniformly 
present in each microsphere providing 2.0 100 
percent of the total weight The iron of the 
magnetite could also be employed as a tagging 
element, but it is preferred that each tagging 
element provide OJ, 1.0, 2.0 or 4.0 percent 
by weight of the particle. 105 

A one gram sample of the 2% Cr-4agged 
polyethylene microspheres was hand-mixed 
with one-half pound (225 g) sticks of 
dynamite, which were then repacked, A #6 
blasting cap was inserted and the dynamite was 110 
detonated on open ground. 

Debris collected from the crater and its 
immediate surroundings was air-dried in an 
aluminium foil baking pan and screened first 
through a 20-mesh sieve (nominal openings 115 
840 micrometers) and then throiigh a 60-me5h 
sieve (nominal openings of 250 micrometers). 
Approximately 6 g of these fines were placed 
in a beaker, wetted with acetone and mixed 
into a 250-ml glass cylinder with jets of de- 120 
aerated water from a plastic wash bottie. [Tap 
water releases tiny air bubbles which can carry 
microparticles to the surface] . The nearly full 
cylinder was stirred thoroughly and allowed 
to stand at least two minutes. The turbid 125 
supernatant was decanted to waste, additional 
deaerated water added, and the process re- 
peated until the supernatant water was essen- 
tially dear. 
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10 



15 



20 



25 



30 



allowed 
decanted 



tubs. 



After carefully transfeijing 
150-inl beaker using jets 
the solids were again 
dear supernatant was 
as possible to waste, and 
persed thoroughly in aboi^ 
^nc chloride solution in 
The turbid solution was 
two 15-ml centrifuge 
in a centrifuge at 700 — ^9C^ 
layer of dark particulate 
the fluid was removed tc 
with a medicine dropper, 
diluted and washed widi 
water several times by 
free the solid concentrate 
few drops of concentratefl 
were added to the &rs 
hydrolysis of the Zndz. 
centrate was rinsed twice 
duce the water content ai 



the sludge to a 
of deaerated water, 
to settle. The 
as completely 
the sludge was dis' 
75 ml of saturated 
water (sp. gr* 1.9). 
d ecanted equally into 
spun one minute 
rpm^ and the thin 
inatcer at the top of 
a 5-cm Petri dish 
'his conceDtiBte was 
deaerated, distilled 
decantsction to 
of zinc chloride. A 
hydrochloric acid 
rinse to prevent 
rhc now-solid con- 
with acetone to re- 
allowed to dry in 



careful 



When dry, inspection 
scope at 60 X magnificatioj) 
black microspheres, in" 
dian one gram of the 
been more than adequat^ 
identification. Removal 
with a very sharp 
adhesive-coated mounting 
analysis by the electron 
to reveal Ae presence of 2\ 
as the iron in the magnedte. 

Weight % of 

Example Polyethylene 



uader 
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A preliminary screening test indicates that 
these microspheres may reduce the sensitivity 
of dynamite to impact Used in the test was 
85% dynamite into which was thoroughly dis- 
persed various amounts of the polyethylene 
microspheres. In this test, a metal cup widi a 
cylindrical opening 5 mm in diameter and 
5 mm in depth was filled with 20 mg of the 
dynamite mixture to be tested. A 2-kg 
plummet was dropped 100 an onto a steel 
pin posiaoned to be driven into the cup, with 
the following results: 



Parts by weight 
microspheres per 
100 parts 
dynamite 



1 
25 



Number of 
detonations 
in 10 samples 



3 
0 



a stereomicro- 
revealed numerous 
that far less 
would have 
for retrospective 
five microspheres 
needle to an 
disk permitted 
^CEoprobe analyzer 
C chromium as well 



idicuing 
micri»spheres 
lat: 
oi 

dissecting 



Weight % of 
Magnetite 



When one part by weight of glass micro- 
spheres was added per 100 parts of dynamite, 
there were seven detonations out of tea 
samples. 

Examples 2—^13. 
Using the same polyethylene, microspheres 
were prepared in the same maner as in 
Example 1, except as indicated below. In each 
case die microspheres were within the range 
of 25—170 micrometers diameter and had a 
specific gravity in the range of 1.4 to 1.5. 

Weight % of Weight % of 
Additives Additives Tagging Elements 



2 


80 


18 


CoO 


. 2.0 


1.42 Co 


3 


80 


18 


NiO 


2.0 


1.57 Ni 


4 


80 


18 


CdO 


2.0 


1.75 Cd 


5 


70 


29.27 


Cr,0, 


0.73 


0.5 Cr 


6 


70 


28.55 


Cr,0, 


1.45 


1.0 Cr 


7 


70 


24.2 


Cr,0, 


5.8 


4.0 Cr 








r BaCrO, 


1.85"! 


f 1.0 Ba 


8 


70 


27.23 














I Cr,03 


0.92 J 


L 1.0 Cr 




70 


28.7 


CdS 


1.3 


1.0 Cd 


10 


70 


28.33 


TiO, 


1 67 


1.0 Ti 


11 


70 


28.56 


BaCO, 


1.44 


1.0 Ba 


12 


70 


28.75 


CuO 


1.25 


LO Cu 


13 


70 


28.72 


PbSO, 


1.28 


0.87 Pb 



35 



40 



45 



50 



55 



60 
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Examtple 14. 
Microspheres were made as in Example 1 
except substituting camauba wax for die poly- 
etiiylene. Camauba wax is a tadc-free soHd 
5 having a meldog range of 80''«-46'' C. and 
a specific gravity of O.990--O.999 at 15" C 
The wax being more fluid than the pol^- 
ethylene^ the spinning cup atomizer was oper- 
ated at 5000 rpm and 135^ C. at a feed rate of 

10 200 g/min. llie resulting microspheres had a 
diameter of 17 — 170 micrometers and con- 
tained 70% by weight of camauba wax, 27.1% 
by weight of magnetite and 2.9% by weight 
of CrsOs to provide 2% Cr as the primary 

IS tagging element. The specific gravity was 1.4 
tolJ. 

Example 15. 
Microspheres 20—200 micrometers in dia- 
meter were prepared as described in Example 

20 14 except that die carnauba wax was replaced 
by a paraffin wax, ^ecifically, "Shellwax 
700'*, a fully refined paraffin wax having a 
mcking point of 84* C (ASTM D— 27). 
Since the waxes of both Examples 14 and 15 

25 are of a microcrystalline character, they do not 
absorb mtroglycerine. The miooparticles of 
each example were recovered from dynamite 
after detonation. 

Example 16. 

30 Microspheres 60 — 100 micrometers in dia- 
meter were made from 40 parts by weight of 
epoxy resin and 60 parts of magnetite by the 
method of Example 1 except that the cup 
speed was 6100 rpm at 115** C, the feed tem- 

35 perature was 150^ C and the feed rate was 
140 g/min. The specific epoxy resin was a 
condensation product of 2>2-bis(4-hydroxy- 
phenyl) propane and epichlorohydiin having 
an epoxide equivalent weight of about 

40 875 — 1000 and a Durrans' softening point of 
95*'— 105* C ("Epon 1004"). Because the 
epoxy resin is of a polar character; i.e., 
different portions have different charges, and 
therefore has a significant c^ole moment, 

45 riiese microspheres are softened by polar sub- 
substances such as nitroglycerine, m^hanol and 
acetone, thus restricting their use with 
dynamite and making extraction from debris 
more difficulL Nevertheless, these micro- 

50 spheres were successfully recovered from 
dynamite after detonation, apparently because 
of the shon time period between adnuioure 
with the dynamite and die subsequent 
detonation. 

55 WHAT WE CLAIM IS:— 

1. An explosive composidonj comprising 

(A) explosive material; and 

(B) micropardcles of a tack-free organic 
carrier which does not have a softening 

60 . point below 60** C, whidi microparticles 
have a distinctive shape, contain one or 
more tagging elements each in an amount 



of at least 0.1 percent of the total weight, 
and which are capable of surviving dc- 
tonaticm of the explosive material and so 65 
permit retrospective identification of the 
explosive although it has been detonated. 

2. An e^losive composition according to 
Qaim 1 wherein the micropar^es are of 
generally spheroidal shape. 70 

3. An explosive composition according to 
Claim 1 or Claim 2 wherein the bro^est 
dimension of each individual micropardcle is 
in the range of 1 to 250 micrometers. 

4. An explosive composidon according, to 75 
Claim 3 wherein substantially all of ^e micro- 
particles have a broadest dinuension of between 

20 and 150 micrometers. 

5. An o^losh^e composidon according to 

any precedmg claim wherein the specific 80 
graviQr of the particles is 1.1 to 1.9. 

6. An explosive composidon according to 
any preceding claim wherein the tagging ele* 
ments are uniformly dispersed throughout each 
micropardcle to permit easy and reliable 85 
qualitadve and quandtadve analysis of die 
tagging elements by electron micropzobe 
analysis of a micropardck. 

7. An e^losive composition according to 

any precedmg claim wherein the explosive 90 
material is dynamite and the organic carrier is 
so selected that it is not softened by substances 
having a significant dipole moment. 

8. An explosive composidon substandaily as 
described in any one of the examples herein. 95 

9. A method of tagging individual units of 
production of an eiq)losive comprismg die 
steps of: 

(1) providing micropardcles of disdncdve 
shape, which micropardcles each comprise 100 
a tack-free organic carrier which does 

not have a softening point below 60^ C. 
and contains one or more tagging ele- 
ments each in an amoimt of at least 0.1 
percent of the total weight; 105 

(2) providing an inventory of batx±es of 
micropardcles, eadi batch being uniformly 
coded by incorporation in the micro- 
pardcles of a selected combination <^ die 
tagging elements, which inventory in- HO 
dudes up to 

(L+l)"-! 

uniquely coded batches of micropardcles 
where L is the number of discrete con- 
centration levels at which the individual 115 
elements are used and N is the number 
of available tagging elements, and the 
micropardcles of at least some of the 
batches contain at lease three tagging 
elements: 120 

(3) maintaining a record of particular ele- 
ments and their levels employed in each 
batch of micropardcles; and 

(4) incorporating micropardcles from any one 
batch with only one unit of prodtiction 1^ 
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of the esp] 

a single micro] 

identify the 

substance. 
5 10. A method 
production of an 
9 wiiexetn each nu( 

11. A metiiod 
Qaim 10 wherein 

10 each individual micro] 
1 to 250 micrometers. 

12. A method 
wherein substantially 
have a broadest 

15 150 micrometers. 

13. A method accoi 
9 to 12 wherein N 
leasts. 

14. A method according to any of Claims 9 
20 to 13 wherein the orgat ic carrier is a polymer 

or a wax. 

15. A method according to any of Claims 9 
to 14 wherein the organic carrier* is micro- 
crystalline and/or crossliiked. 

25 16. A method according to any of Claims 



recovery and analysis of 
' le being suifident to 
it of produc^on of the 

igging individual units of 
[osive according to Claon 
[particle is spheroidaL 
irding to Claim 9 or 
bro^est dimension of 
Ide is in the range of 

rding to Qaim 11 
of the micropartides 
m of between 20 and 



to any of Claims 
it least 10 and L is at 
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9 to 15 wherein the organic carrier iias a 
softening point in the range of 70 to 200** C. 

17. A method according to any of Claims 9 
to 16 wherein the organic carrier is selected 
from the group consisting of polyolefin, epoxy 
te^, polystyrene^ polyamide, polyurethane, 
poly(tnfluoromonochloro)ediylene, polycetra- 
fluoroethylene, polycarbona^ polyester, poly- 
^ocyanurate^ phenoUc resiuj acrylic resii^ 
candelilla wax, camauba wax and paraffin 
wax. 

18. A method according to any of Claims 
9 to 17 wherein the or each tagging element 
is sdected from Ba, Cd Co, Cr, Cu, Fe, Ni, 
PbandTi. 

19. A method substantially as herein de* 
scribed of tagging individual units of produc- 
tion of an explosive. 

For the Applicants^ 
LLOYD WISE, BOULY & HAIG, 
Chartered Patent Agents, 
Norman House, 
105—109 Strand, 
London WC2R OAE. 
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